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LOUVER CONFIGURATION FOR 
WELDING APPARATUS 

Background of Invention 

[0001] The present invention relates generally to a welding apparatus and, more 

particularly, a welding apparatus having a specially configured louver assembly for a 
vent opening in the welding apparatus. 

[0002] In the design and engineering of various types of industrial equipment, such as 
welding apparatus, it is conventional to provide an enclosure that surrounds and 
contains the components used to carry out the purpose of the apparatus to protect 
the operative components as well as protect persons from inadvertently coming in 
contact with certain of the components that can be hazardous to individuals. 

[0003] The downside of such enclosures is, of course, that many of such components 
require cooling to maintain their temperature within certain prescribed operating 
limits and there is, therefore, a need to provide adequate ventilation, generally forced 
ventilation, so that sufficient ambient air can enter the enclosure to act as a cooling 
medium. Accordingly, the welding apparatus normally has one or more vent openings 
in the enclosure to allow the ambient air to enter into the enclosure to provide that 
cooling function. 

[0004] With welding apparatus, however, there are certain hazardous components that 
pose a real risk of an electrical shock if contacted by a person or if some foreign 
object is inserted into the interior of the enclosure to make a contact with those 
components. As such there must be a limit on the vent openings that are provided in 
the enclosure to protect such persons. Those vent openings are, therefore, governed 
by certain industry standards that must be followed in the construction of such 
apparatus to qualify for a desired rating for the apparatus. 
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[0005] In the welding industry, therefore, as a standard, the vent opening is required, in 
order to attain a certain rating, to be constructed so as to prevent a straight cylindrical 
probe having a diameter of about 2.5 mm from penetrating the vent opening to reach 
the internal area of the enclosure. 

[0006] Therefore, while some vent openings of welding apparatus have conventional 

louvers across the vent opening, the conventional louvers also then have a wire mesh 
screen proximate to the louvers in order to provide a means of preventing that 
aforedescribed probe from passing through the louvers and into the interior of the 
enclosure. 

[0007] Alternatively, there can be a perforated metal grill that covers the vent open of a 
welding apparatus; however, obviously, the perforations in such metal grill must be 
smaller than the aforementioned 2.5 mm probe in order to meet the rating standard 
for welding apparatus. 

[0008] With either alternative, that is, with a wire mesh screen, or with a perforated metal 
grill, however, there is considerable resistance that is encountered to the passage of 
ambient air through the vent openings and thus, while acceptable from the standpoint 
of the probe test, the arrangements are not particularly desirable with respect to the 
free movement of ambient air through the vent openings. 

[0009] Accordingly, there is a problem in that there needs to be some optimization to 
allow the ambient air into the enclosure through the vent opening while, at the same 
time, prevent the standard probe from entering through the vent opening and into the 
enclosure to touch the internal components of the apparatus. 

[001 0] Therefore, it would be advantageous to have a louver configuration that could be 
usable within the vent opening of a welding apparatus that would prevent the 
standard probe from passing through the louver configuration while allowing 
sufficient ambient air to enter the enclosure to cool the components within the 
enclosure. 

Summary of Invention 

[0011] 

The present invention is directed to an improved louver configuration for a vent 
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opening of an assembled apparatus, preferable a welding apparatus. 

[001 2] In the preferred embodiment, and as will be specifically described herein, the 
welding apparatus comprises an enclosure that contains the various components 
needed to provide a selectively variable current to carry out the welding process. The 
enclosure has a vent opening therein to allow ambient air to circulate though the 
enclosure. 

[001 3] In such apparatus, there is normally an enclosure with end panels. That is, there is 
a front panel and a rear panel to allow the circulation of ambient air through the 
enclosure. In the present invention, the specially configured louvers are provided in 
the rear panel to prevent intrusion to an area in the enclosure where the primary 
power is near. Accordingly, there is formed a plurality of louvers in the rear panel that 
span the vent opening, are parallel to each other, and have the same configuration. 
The louvers are formed such that adjacent louvers are closely spaced apart and ■» 
basically have the same side profile so that each of the louvers is aligned with each 
other louver. 

[0014] Basically, each louver is specially constructed and has a front portion that is 

generally planar and has a front edge that faces outwardly with respect to the interior 
of the welding apparatus. There is also a rear portion that is also planar and which 
extends toward the interior of the enclosure ending in a rear edge facing inwardly 
toward the interior of the welding apparatus and is preferably oriented in a plane that 
is generally horizontal. The rear portion and the front portion intersect at an angle to 
form an intermediate edge. 

[001 5] With the aforedescribed configuration, the front edge of the louvers extends 
outwardly with respect to the interior of the enclosure and therefore repels liquids 
that hit the front area of the enclosure since the front portion of each louver is angled 
downwardly in the direction away from the interior of the enclosure. As such, the 
liquid runs downwardly such that the liquid does not enter into the interior of the 
enclosure. On the other hand, the rear portions are oriented so as to be generally 
horizontal so that the air entering through the vent opening is less turbulent as it 
enters the interior of the enclosure and therefore the cooling effect is more efficient. 
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[0016] In all, with the present configuration of louvers, the spacing between adjacent 

louvers not only enhances the flow of air, but reduces the problem of dirt and debris 
clogging the openings between the louvers. 

[001 7] Various other features, objects and advantages of the present invention will be 
made apparent from the following detailed description and the drawings. 

Brief Description of Drawings 

[001 8] The drawings illustrate one preferred embodiment presently contemplated for 
carrying out the invention. 

[0019] . In the drawings: 

[0020] Fig. 1 is a perspective view of a welding apparatus for which the present invention 
is applicable; 

[0021] Fig. 2 is a side cross-sectional view of the rear panel of the welding apparatus of 
Fig. 1 ; 

[0022] Fig. 3 is an enlarged cross sectional view of louvers constructed in accordance 
with the present invention; 

[0023] Fig. 4 is an enlarged cross sectional view of adjacent louvers of the invention; and 

[0024] Fig. 5 is a schematic view of the louvers of the invention and showing a standard 
probe test of the louvers. 

Detailed Description 

[0025] Referring now to Fig. 1 , there is shown a welding apparatus 1 0 that utilizes the 
present invention. As can be seen, the welding apparatus 1 0 comprises an enclosure 
12 that is of sheet metal construction, preferable of aluminum, and having a front 
panel 14 and a rear panel 16. Both the front and rear panels 14, 16 are preferably 
constructed of a molded plastic material. The front panel 14 has a central control 
section and which includes the various controls for the welding functions and can 
include female connectors 1 5 that are used to connect the welding cables. 

[0026] 

A control knob 1 8 is provided in order to control the current to the welding 
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electrodes and a selector button 20 is provided to enable the welding apparatus to be 
switched between TIG and stick operations. There may also be a series of LED's 22 to 
provide an indication of status of the welding apparatus and to provide information as 
to its operation. A remote connector plug 24 is also used for the operation of remote 
controls such as a foot operated switch for the welding apparatus 1 0. 

[0027] A base 26 is located underneath the enclosure 1 2 and can also be of molded 
plastic construction and, as can be seen, the base 26 can actually be elevated with 
respect to the floor such that the welding apparatus 1 0 contacts the floor through the 
front and rear panels 14, 16. 

[0028] As also can be seen, there is a vent opening 28 formed in the front panel 1 4 of the 
enclosure 1 2 and a similar vent opening 30 formed in the rear panel 1 6 of the 
enclosure 12. Within each of the vent openings 28, 30, there are formed a plurality of 
louvers 32 in order to allow ambient air to circulate between the vent openings 28, 30 
to cool the various components contained within the enclosure 12. Normally, the air 
flow through the enclosure 1 2 is carried out with the use of a forced air circulation 
device such as a fan (not shown). 

[0029] The louvers 32 can be similar in both the front panel 14 and rear panel 16, and, 
therefore, the construction and configuration of the louvers 32 in the rear panel 1 6 
will be described for purposes of explaining the present invention. However, because 
the rear panel 1 6 conceals the primary contacts and leads, it is not necessarily 
necessary to include louvers in accordance with the present invention in both panels 
14, 16. Preferably, only the rear panel 16 requires the specially constructed louvers. 
However, it may be found to be more economical to construct both louvers the same. 

[0030] Turning then to Fig, 2, taken along with Fig. 1, there is shown a cross sectional 
view of the rear panel 16 and illustrating the louvers 32 of the invention. The louvers 
32 are formed in the rear panel 1 6 such that they are in a side by side parallel 
relationship, that is, the side profile of each louver 32 is the same as the side profile 
of an adjacent louver 32 and the louvers 32 are spaced apart a distance "d" as shown 
in Fig. 2. 



[0031] 



Each louver 32 has a front portion 34 and a rear portion 36. The front portion 34 
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has a front edge 38 that faces away from the interior of the enclosure 10 and the rear 
portion 36 has a rear edge 40 that faces toward the interior of the enclosure 1 2. The 
front and rear portions 34, 36 meet at an angle to each other to form an intermediate 
edge 42 that is displaced or offset a predetermined distance away from a straight line 
drawn between the front edge 38 and the rear edge 40. 

[0032] Turning to Fig. 3, along with Figs. 1 and 2, there is shown an enlarged cross 

sectional view of the louvers 32 of the present invention illustrating the configuration 
and geometry of the front portion 34 and the rear portion 36. As can be seen, the rear 
portion 36 of a louver 32 is preferably in a generally horizontal plane, and the front 
portion is angled downwardly with respect to the horizontal plane. This arrangement 
allows air to enter the enclosure more linearly, thereby creating less turbulence and 
providing more efficient cooling. Additionally, the louvers are tapered front to back 
from the front edge 38 to the back edge 40. 

[0033] The aforementioned arrangement prevents intrusion of articles of a certain size. 
The orientation of the louver arrangement can be described by a line 37 extending 
along the front portion 34 from the front edge 38 to the intermediate edge 42 of a 
first louver 32A that continues to extend to and intersect with the rear edge 40 of a 
rear portion 36 of a louver 32B immediate above the first louver 32A. 

[0034] Also, since the front portion 34 is angled downwardly and faces outwardly from 
the interior of the enclosure 12, any moisture that lands or collects on the louvers 32 
will drain downwardly and away for the interior of the enclosure 12. Further, with the 
rear portion 36 oriented in a generally horizontal plane, the air that passes through 
the louvers 32 inwardly to the interior of the enclosure 12 enters the interior linearly, 
thereby having less turbulence and thus creating more efficient cooling. 

[0035] | n pjg 4> there \ s shown a side cross-sectional view of two adjacent louvers 32 

and illustrating the configuration and orientation of each louver 32, which is typical of 
the louvers 32 of the enclosure 12 (Fig. 1). In Fig. 4, the side profile of the louvers 32 
can be seen and that side profile is the same for adjacent louvers 32. The intermediate 
edge 42 can be seen to be offset or displaced outwardly from a straight line passing 
between the front edge 38 and the rear edge 40. Again the preferred orientation is 
with the rear portion 36 in a generally horizontal plane with the front portion 34 
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angled downwardly with respect to a horizontal plane in the direction facing outwardly 
from the interior of the enclosure 12 (Fig. 1). 

[0036] Turning finally to Fig. 5, there is shown a schematic view of adjacent louvers 32 of 
the present invention and with a probe 44 that is in a position to attempt to pass the 
probe 44 between adjacent louvers 32. The probe 44 is a standard designated probe 
that is used for a safety rating test for welding apparatus. The diameter of the 
cylindrical probe is 2.5 mm. The test applies to any adjacent louvers 32. For example, 
the louvers 32 in Fig. 5 will be referred to as an upper louver 46 and a lower louver 
48. The standards basically require that the probe 44 be prevented from passing 
though the louvers 32 so that an end of the probe 44 cannot reach the interior of the 
welding apparatus. 

[0037] Thus, as can be seen in Fig. 5, the louvers 32 are configured and spaced apart 

such that an attempt to introduce the probe 44 through the space between the upper 
and lower louvers 46, 48 results in the probe 44 encountering the front edge 38 of 
the upper louver 46 and the intermediate edge 42 of the lower louver 48 such that the 
path or angle of the probe 44 is determined by those edges. Further introduction of 
the probe 44 results in the probe 44 encountering the rear edge 40 of the upper 
louver 46. The probe 44 is therefore prevented by that rear edge 40 from passing 
further into the interior of the enclosure 12 (Fig. 1) and thereby satisfies the rating - 
test. 

[0038] Accordingly, by the configuration and spacing apart of the louvers 32, 

considerable air can pass through the space between the louvers 32 into and out of 
the enclosure for cooling. However, the safety rating can still be maintained with the 
present louvers since the probe 44 cannot pass through adjacent louvers 32. 

[0039] Referring back to Fig. 2, additional features of the rear panel 1 6 will now be 

described. It is understood however that these features can equally be applicable to 
the front panel 1 4 as well. The set of louvers 32 are connected to one another through 
a single center post 50 and is constructed to form a one-piece assembly 52 wherein a 
lower half 54 of the assembly 52 includes the series of louvers 32 that terminate at a 
midpoint 56 of the assembly 52. An uppermost louver 58 is formed without a 
horizontal rear portion, and is constructed such that the front portion 34 of the 
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uppermost louver 58 is connected to a vertically extending member 60 that forms an 
upper half 62 of the one-piece assembly 52 to form the rear panel 16 of the welder 
1 0. The vertically extending member 60 of the uppermost louver 58 includes 
mounting bosses 64 extending therefrom for attachment of the one-piece assembly 
52 to the enclosure 1 2 of the welder 1 0. 

[0040] As one skilled in the art will fully appreciate, the aforementioned description of 
welding devices not only includes welders, but also includes any system that requires 
high power outputs, such as heating and cutting systems. Therefore, the present 
invention is equivalently applicable with any device requiring high power output, 
including welders, plasma cutters, induction heaters, and the like. Reference to 
welding power, welding-type power, or welders generally, includes welding, cutting, 
or heating power. Description of a welding apparatus illustrates just one embodiment 
in which the present invention may be implemented. The present invention is 
equivalently applicable with many high power systems, such as cutting and induction 
heating systems, or any similar systems. 

[0041] The present invention has been described in terms of the preferred embodiment, 
and it is recognized that equivalents, alternatives, and modifications, aside from those 
expressly stated, are possible and within the scope of the appending claims. ■ 
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